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Abstract—   The industries that are involved in the production 
of dangerous chemicals requires Local Exhaust Ventilation 
(LEV) for separating employees to hazards. LEV purpose is to 
separate contaminants from the source it generated. The 
objective of this paper is to look at a number of studies related to 
the LEV and its applications. The discussions are divided to 
several parts such as application in construction industries, 
buildings, manufacturing industries, workshops and paint 
manufacturers. Ongoing monitoring, maintenance and effective 
personal protective equipment (PPE) are necessary to ensure the 
spray booths can be managed properly and avoid employee 
exposure to contaminants. Ventilation design in buildings, 
equipment selection and use of Computational Fluid Dynamics 
(CFD) is highly suggested in that application. There are no 
exposures to hazardous materials to the building users in the 
construction of hospitals and others. Use of push-pull ventilation 
method is an efficient. The future phase of ventilation system in 
airplanes and hawker centre will be the consumer's attention. 
 
 
   Index Term--   Local Exhaust Ventilation (LEV), 
Occupational Safety and Health, Volatile Organic Compounds 
(VOC), Computerized Fluid Dynamic (CFD), Threshold Limit 
Value (TLV) 
 
I.                    INTRODUCTION 
Industrial ventilation is a system of controlling airborne toxic 
chemicals or flammable vapors by exhausting contaminated 
air away from the work area and replacing it with clean air. It 
is one alternative to control employee exposure to air 
contaminants in the workplace. Other alternatives include 
process changes, work practice changes, substitution with less 
toxic chemicals, or elimination of the use of toxic chemicals.  
Industrial ventilation is typically used to remove  
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welding fumes, solvent vapors, oil mists or dusts from a work 
location and exhaust these contaminants outdoors. 
The objective of a local exhaust ventilation system is to 
remove the contaminant as it is generated at a source. 
Controlling the air in which they are contained controls gases 
and vapors and exist. Special procedures are required to 
control large particles that are generated at the source. These 
particles are controlled for other than health purposes. 
An issue that prominent in the problem of exposure to 
contaminants to the employee and the priority to prevent the 
disease is the health of paint manufacturing industry [[1]-[4]] 
and the use of paint, such as in automotive workshops [[5]-
[7]]. While imperfect ventilation system in the office also 
affect workers in the building. This clearly shows the health 
effects of prolonged exposure to the interior materials in the 
office [[8]-[11]].  
In the manufacturing and processing industries, ventilation 
system provided for the issue of materials hazardous to health 
in the form of chemicals and dust. In the industry involves the 
use of paint, for example, the effectiveness of local ventilation 
systems available cannot meet the requirements for 
controlling employee from being exposed to such materials. 
In the study by Wilson [[5]] refers to a number of general 
workers in the workshop are exposed to chemicals hazardous 
to health. Winder [[6]], Pronk [[7]] and Enander [[12]] also 
undertook a study on chemical exposure from painting 
activities of the workers. 
This review aims to review a journal related to Local Exhaust 
Ventilation (LEV) and it applications in order to control 
exposure to workers and protect their health during work at 
contaminate area. 
  
I.            APPLICATION OF INDUSTRIAL VENTILATION 
Most of the industries to meet local legal requirements in the 
provision of local exhaust ventilation system, how to ensure 
the safety and health of its employees secure from exposure 
and dust contaminants hazardous to health. This discussion 
refers to a few studies have been conducted to evaluate the 
use of local exhaust ventilation system in a number of 
industries. 
 
A. CONSTRUCTION INDUSTRY  
The construction industries are running rapidly and involve 
many employees career with this. In general, workers are 
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exposed to the threat of hazards and risks in their work area. 
The work on construction sites, for example, the work 
involves grinding the concrete dust and crystalline silica 
exposure can cause respiratory problems. Croteau (2002) 
[[13]], [[14]], conducting personal monitoring with and 
without local exhaust ventilation to test the effectiveness 
during surface grinding. 
While Chun (2010), [[15]] done investigation of the workers 
at construction sites that are exposed to dangerous chemicals 
daily. The use of chemicals that do not have the proper 
controls will result in workers exposed to hazardous 
chemicals. An activity involving the use of chemicals as being 
for example is the painting activity. In a study conducted by 
Chun (2010) [[16]], the employee is exposed to air 
concentrations of Volatile Organic Compound (VOC). The 
research was conducted referring to the use of equipment in 
painting activities. 
Application of local exhaust ventilation is carried out by 
Croteau at site show it very effective in controlling the 
mineral dust during cutting and grinding surface activity 
monitoring even without local exhaust ventilation showed 
geometric mean respirable dust exposure from 4.5 to 0:14 
mg/m3, a mean reduction of exposure 92%. While exposure 
to harmful chemicals by Chun show site workers are exposed 
to high concentrations of VOCs compared to workers in the 
office and using multivariate regression Qian model to predict 
air concentrations during painting activities conducted. 
 
B.   WORKSHOP 
Painting activities are also available in the automotive 
industry and the work of the garage. Several studies 
conducted by Wilson in 2007 [[5]], Winder 1992 [[6]], Pronk 
2006 [[7]] and Enander 1998 [[12]] for painting activity 
relationships and effects of chemical exposure to employees 
in the workplace. 
The use of solvent and the quantity of aerosol exposure to 
hexane, acetone and toluene carried out by Wilson in 2007 to 
thirty-six technicians in workshops involving a car and paint. 
Results of investigation showed that the greatest exposures 
occur in the first 1 to 2 minutes following initiation of 
spraying.  The proportions of constituent solvents in both 
breathing zone and area integrated samples generally reflect 
those of the bulk product. 
Winder 1992 conducts an evaluation of the workplace, 
interview and sampling airborne component of 50 apprentices 
who are involved in spray paint. Results from this study found 
that solvent exposure was spraying acrylic paint highest when 
in the open workshop and lowest when spraying two pack 
spray paint in a booth. 
Further study of the effect of chemicals on workers exposed 
to the spray paint. Pronk 2006 had undertaken to detect 
hexamethylenediamine (HDA) in the urine during exposure to 
hexamethylenediisocyanate (HDI) in car body repair shop 
workers and industrial spray Painters. The results showed that 
was detected in urine of a large proportion of non-spray 
Painters in car body repair shops. This is because the workers 
are provided proper Personal Protective Equipment (PPE) and 
effective local exhaust ventilation. 
Further study by Enander 1998 survey showed that nearly 
one-half runs of the shops employ three or fewer people, and 
in many cases, spray painters double as body repair 
technicians thereby increasing their potential exposure to 
workplace contaminants. While nearly all of the shops 
reported That They use spray-painting booths, only 38% own 
booths of the more effective downdraft design. 
 
C.   BUILDING 
In the building of exposure to hazardous chemicals is due to 
the material found in buildings or in the building process. 
Workers in the office are exposed to hazardous chemicals in a 
building studies was done by Ongwandee 2011 [[8]], Yu 1998 
[[9]], Wiglusz 2002 [[10]], Zuraimi 2003 [[11]] and 
Demetriou, 2009 [[17]]. While in the hospital, the study 
conducted by Balacoo 2011 [[18]] and Chau 2006 [[19]]. 
The outcome of investigations of exposure to VOCs was 
carried out by Ongwandee 2011 in 17 different offices had 
great air ventilation is a low rate, reinforced by those who 
smoke in the building add to this pollution. Yu (1998) 
previously conducted in VOC source is from the furniture in 
the office to produce formaldehyde that affects occupant 
health. This effect will affect the Sick Building Syndrome 
(SBS). 
Wilgusz (2002) also analyze the effect of formaldehyde and 
VOC production of laminate flooring in comparison with 
particleboard as substrate (Type A) and with high-density 
fiber (HDF) (Type B). The result at a temperature of 50oC, 
showed a high initial emission of formaldehyde and VOCs, 
Which decreased with time. While Zuraimi (2003) conducted 
comparative VOC production after the ventilation system shut 
down and the result has a majority of the VOCs rose in 
concentrations. For improvement of ventilation in office 
Demetriou (2009) proposed a numerical model was developed 
that incorporates some of the best available models for 
studying building energy consumption, indoor air flow, 
contaminant transport and HVAC system performance. 
Hospitals are essential to building good ventilation so that the 
staff and patients are not contaminated to pollutants, 
hazardous chemicals and biological hazards. Balacoo (2011) 
and Chau (2006) respectively have been conducting research 
on the use of computerized fluid dynamic (CFD) in the 
effectiveness of the existing airflow within the building. 
 
D.   GENERAL APPLICATION  
Use local exhaust ventilation is widely used in other places 
such as in particular the production of industrial paints, 
industrial food production and equipment manufacturing 
industry. LEV is installed in the laboratory to control or 
eliminate exposure to contaminants resulting from hazardous 
chemicals 
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1) PAINTING INDUSTRY 
In a study of the use of chemicals in paints are available in the 
benzene content in the material and its impact on health. Lui 
2009 [[1]], Jafari 2008 [[2]], Kim 2002 [[3]] and Leung 2005 
[[4]] have carried out studies on this ingredient and control 
over this material to use engineering controls such as local 
exhaust ventilation. Lui analysis showed high benzene content 
if ventilation is poor and affect the health of workers. The 
study by Jafari shows quite difficult issue for the design of 
100% benzene LEV was achieved 60-70%. Kim found higher 
efficiency does not change necessarily mean higher VOC 
removal efficiency. In order to improve the chemical 
production process, Leung added that the use of push-pull 
LEV efficiency more effectively. 
 
2) MANUFACTURING INDUSTRY 
Control and design in producing materials and dust 
contaminants is essential in many ways. In the process, and 
use of equipment Inthavong 2009 [[20]] conducted a study of 
three designs to get the best results for the issuing of dust 
from the wood turning station, using Catia V5 and as a result 
the local outlet emanated from the roof and had an angled 
outlets, provided greatest total particle clearance and low 
particles in the breathing. Fletcher 1995 [[21]] conduct an 
investigation on the measure the capture efficiency of 
different shaped Hoods located in front of the wheel and 
move as far as Possible the hood should rest on the work 
piece or the gap below it should be kept to a minimum. 
For other processes that can affect employees in the 
production of flour and coffee as in a study conducted by 
Geyssant 2007 [[22]] and Sakwari 2011 [[23]]. Both of these 
studies by Geyssant (in Bakery) and Sakwari (coffee factory), 
workers are exposed to dust control process and if no local 
exhaust ventilation will result in workers experiencing 
symptoms of asthma. 
 
3)  OTHERS 
Nicholson 2000 [[24]] using the CFD model in simulating and 
predicting the overall fume cupboard performance. In this 
research shows the more difficult and costly the physical 
models become the greater the value using CFD in the process 
to removed contaminants. 
In another study conducted by the Jafari 2010 [[25]] related to 
the measurement measure the welding Fumes and gases from 
welding mild steel using different ventilation scenarios. The 
results also showed that when local and general ventilation 
systems were both on, exposure to iron oxide and carbon 
monoxide were below than their threshold limit value (TLVs), 
but the exposure to the respirable dust in two welding stations 
and ozone levels in three welding stations were higher than 
their respective TLVs. 
While Ojima 2002) [[26]], examined the exposure due to 
reverse flow experimentally by using a mock-up push-pull 
ventilation model which met the performance requirements 
prescribed in the Japanese Regulation and the result is that 
reverse flow increased the workers contaminant exposure 
significantly and proposed push-pull system for improvement. 
Others used and research done in flight cabin by Dygert [[27]] 
to examined the effectiveness of using local exhaust to 
mitigate cross contamination within an aircraft cabin. 
Experimental results agree with earlier CFD work. While 
hawker ventilation put in consideration to install LEV system 
studied by Wong 2006 [[28]] where most effective fan is 
exhaust fan because it can improve stack ventilation in the 
building. 
 
II.           DISCUSSIONS  
Among the issues in the construction industry is the problem 
of dust resulting from grinding the surface activity and the use 
of chemicals for activities such as painting the building. to 
ensure employees are not exposed to these hazards, workers 
are provided with personal protective equipment and the 
provision of LEV equipment. However, continuous 
monitoring should be done to ensure that the actual hazard 
identification and appropriate PPE equipment with it. Use of 
the proposed regression model to predict the solvent exposure 
is a good idea in order to determine the eventual exposure of 
contaminants to the employee. However, LEV installation at 
construction sites is difficult because the working conditions 
are constantly changing and will interfere with his work. 
At the workshop the use of chemicals for paint spraying work 
is the main activity and health effects to workers. It is a new 
issue for spray booths used was equipped with LEV. LEV is 
only effective in addressing the issue of exposure to the spray 
material. Studies have shown downdraft is the best design 
because it sucks down the contaminants away from workers 
breathing area. Continuous monitoring is essential and 
awareness to employees about chemical hazards should be 
informed. Exchange PPE if it does not work and the employer 
or the workshop should have a system of occupational safety 
and health. This step can be taken and if the use of irregular 
and poor maintenance can cause it is not efficient. 
Ventilation in buildings is essential to ensure that no 
contamination and the existence of contaminants resulting 
from the use of furniture and floor types. Research shows that 
VOC source is from the furniture and wood flooring is used. 
Temperature inside the building and the environment to reach 
50oC and shutdown of ventilation system can cause the 
release of VOCs. The use of CFD in predicting the ventilation 
in buildings proposed for the detection capability of the 
designed system. It is suitable if it can be used in the design of 
hospital buildings for ventilation system is necessary to 
ensure that staff and patients are not exposed to contaminants. 
Benzene is a chemical found in paint production process. 
Existing LEV systems can only remove contaminant from 
work only 60-70%. While to produce 100% then the design 
must be more than 20% of the original design. The use of 
push-pull is very effective in ensuring that all contaminants 
removed from the source. In the food processing such as flour 
and coffee in dire need of local exhaust ventilation system to 
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ensure that no employee will suffer from asthma problems. 
For machines installed with dust arrester of suitable design 
should be considered. 
In the other process involving the use of LEV is pressed in 
some studies to use CFD to design and evaluate the 
effectiveness of the existing system. The process involves the 
production of fumes, push-pull method in the design LEV 
systems should be given due attention. Comfort such as in 
airplanes and food center in the provision of comfortable and 
safe ventilation is a requirement in the present and future. 
 
III.   CONCLUSIONS 
 
Based on the working conditions at construction sites that are 
not suitable LEV installed it is recommended that temporary 
mechanical ventilation installed that can be transferred in the 
circumstances and time. Ongoing monitoring, maintenance 
and effective personal protective equipment is necessary to 
ensure the spray booths can be managed properly and avoid 
employee exposure to contaminants. Ventilation design in 
buildings, equipment selection and the use of CFD is highly 
suggested, thus there are no exposures to hazardous materials 
for the new and existing building users. Among others in the 
provision of a safe and comfortable work then proposed the 
use of CFD in the design is recommended and the use of 
push-pull method is an efficient method. The future phase of 
ventilation system in airplanes and hawker center will be the 
consumer's attention. 
 
 
ACKNOWLEDGMENT 
The authors like to acknowledge the following 
organizations and individual for their contributions and 
supports: Government of Malaysia, Department of Public 
Services, Department of Occupational Safety and Health 
Malaysia. Faculty of Mechanical Engineering, Universiti  
Teknikal Malaysia, Melaka. Universiti Tun Hussien Onn, 
Malaysia. 
REFERENCES 
[1] Liu, H., Liang, Y., Bowes, S., Xu, H., Zhou, Y., 
Armstrong, T. W., et al. (2009). Benzene Exposure in 
Industries Using or Manufacturing paint in China – A 
Literature Review, 1956-2005. Journal of Occupational 
and Environmental Hygiene , 6, 659-670. 
[2] Jafari, M., Karimi, A., & Azari, M. (2008). The Role of 
Exhaust Ventilation Systems in Reducing Occupational 
Exposure to Organic Solvents in A Paint Manufacturing 
Factory. Indian Journal Occupational and Environmental 
Medicine, 12, 82-87. 
[3] Kim, C. N., Choi, W. H., Choung, S. J., Park, C. -H., & 
Kim, D. S. (2002). Efficient ventilation of VOC spread in 
a small-scale painting process. Building and 
Environment, 37, 1321-1328. 
[4] Leung, M. K., Liu, C. H., & Chan, A. H. (2005). 
Occupational Exposure to Volatile Organic Compounds 
and Mitigation by Push-Pull Local Exhaust Ventilation in 
Printing Plants. Journal of Occupational Health, 47, 540-
547. 
[5] Wilson, M. P., Hammond, S. K., Nicas, M., & Hubbard, 
A. E. (2007). Worker Exposure to Volatile Organic 
Compounds in the Vehicle Repair Industry. Journal of 
Occupational and Environmental Hygiene , 4, 301-310. 
[6] Winder, C., & Turner, P. j. (1992). Solvent Exposure and 
Related Work Practices Amongst Apprentice Spray 
Painters in Automotive Body Repair Workshops. The 
Annals Occupational Hygiene , 4, 385-394. 
[7] Pronk, A., Yu, F., Vlaanderen, J., Tielemans, E., Preller, 
L., Bobeldijk, I., et al. (2006). Dermal, inhalation, and 
internal exposure to 1,6-HDI and its oligomers in car 
body repair shop workers and industrial spray painters. 
Occupational and Environmental Medicine , 63 (9), 624-
631. 
[8] Ongwandee, M., Moonrinta, R., Panyametheekul, S., 
Tangbanluekal, C., & Morrison, G. (2011). Investigation 
of volatile organic compounds in office buildings in 
Bangkok, Thailand: Concentrations, sources, and 
occupant symptoms. Building and Environment , 46, 
1512-1522. 
[9] Yu, C., & Crump, D. (1998). / A Review of the Emission 
of VOCs from Polymeric Materials used in Buildings. 
Building and Environment , 33 (6), 357-374. 
[10] Wiglusz, R., Sitko, E., Nikel, G., Jarnuszkiewicz, I., & 
gielska, B. (2002). The effect of temperature on the 
emission of formaldehyde and volatile organic 
compounds (VOCs) from laminate flooring. Building and 
Environment , 37, 41-44. 
[11] Zuraimi, M., Tham , K., & Sekhar, S. (2003). The effects 
of ventilation operations in determining contributions of 
VOCs sources in air-conditioned tropical building. 
Building and Environment , 38, 23-32. 
[12]  Enander, R. T., Gute, D. M., & Missaghian, R. (1998). 
Survey of Risk Reduction and Pollution Prevention 
Practices in the Rhone Island Automotive Refinishing 
Industry. American Industrial Hygiene Association 
Journal , 59, 478-489. 
[13] Croteau, G. A., Guffey, S. E., Flanagan, M. E., & Seixas, 
N. S. (2002). The Effect of Local Exhaust Ventilation 
Controls on Dust Exposures During Concrete Cutting and 
Grinding Activities. American Industrial Hygiene 
Association Journal , 63, 458-467. 
[14] Croteau, G. A., Flanagan, M. E., Camp, J. E., & Seixas, 
N. S. (2004). The Efficacy of Local Exhaust Ventilation 
for Controlling Dust Exposures During Concrete Surface 
Grinding. The Annals of Occupational Hygiene , 48 (6), 
509-518. 
[15] Chun, C., Sung, K., Kim, E., & Park, J. (2010). Self-
reported multiple chemical sensitivity symptoms and 
                     International Journal of Engineering & Technology IJET-IJENS Vol:12 No:04                                     43                            
 
                                                                                                                127904-7575-IJET-IJENS © August 2012 IJENS                                                                                                I J E N S 
personal volatile organic compounds exposure 
concentrations in construction workers. Building and 
Environment , 45, 901–906. 
[16] Qian, H., Fiedler, N., Moore, D. F., & Weisel, C. P. 
(2010). Occupational Exposure to Organic Solvents 
during Bridge Painting. The Annals Occupational 
Hygiene , 54, 417-426. 
[17] Demetriou, D. W., & Khalifa, H. E. (2009). Evaluation of 
distributed environmental control system for improving 
IAQ and reducing energy consumption in office 
buildings. Building Simulation , 2, 197-214. 
[18] Balocco, C. (2011). Hospital ventilation simulation for 
the study of potential exposure to contaminats. Building 
Simulation , 4, 5-20. 
[19] Chau, O. K., Liu, C. H., & Leung, M. K. (2006). CFD 
Analysis of the Performance of a Local Ventilation 
System in a Hospital Ward. Indoor and Built 
Environment , 15, 257-271. 
[20] Inthavong, K., Tian, Z., & Tu, J. (2009). Effect of 
ventilation design on removal of particles in woodturning 
workstations. Building and Environment , 44, 125-136. 
[21] Fletcher, B. (1995). The design of Local Exhaust 
Ventilation Hoods for Grinding Wheels. The Annals 
Occupational Hygiene , 39 (5), 535-543. 
[22] Geyssant, E. M., Barthelemy, J. F., Mouchot, L., Paris, 
C., & Navier, D. Z. (2007). Exposure of bakery and 
pastry apprentices to airborne flour dust using PM2.5 and 
PM10 personal samplers. BMC Public Health , 1-8. 
[23] Sakwari, G., Braveit, M., Mamuya, S. H., & Moen, B. E. 
(2011). Dust exposure and chronic respiratory symptoms 
among coffee curing workers in Kalimanjaro: a cross 
sectional study. BMC Pulmonary Medicine ,1-8. 
[24] Nicholson, G. P., Clark, R. P., & De Calcina-Goff, M. L. 
(2000). Computational Fluid Dynamics as a Method for 
Assessing Fume Cupboard Performance. The Annals 
Occupational Hygiene , 44 (3), 203-217. 
[25] Jafari, M., Shafiei, B., Azari, M., & Movahhedi, M. 
(2010). Occupational Exposure to Welding Fumes Using 
Different Ventilation Scenarios. International Journal of 
Occupational Hygiene, 2 (1), 1-5. 
[26] Ojima, J. (2002). Worker Exposure due to Reverse Flow 
in Push-pull Ventilation and Development of a Reverse 
Flow Preventing System. Journal of Occupational Health, 
44, 391-397. 
[27] Dygert, R. K., & Dang, T. Q. (2012). Experimental 
Validation of local exhaust strategies for improved IAQ 
in aircraft cabins. Building and Environment, 47, 76-88. 
[28] Wong, N., Song, J., & Istiadji, A. (2006). A study of the 
effectiveness of mechanical ventilation systems of a 
hawker center in Singapore using CFD simulations. 
Building and Environment , 41, 726-733. 
 
 
 
Nor Halim Hasan  was born on 29 August 1969 in Melaka, Malaysia.  
He joined Department of Occupational Safety and Health (DOSH) Malaysia 
since 1994 and latest position as Deputy Director at DOSH Johor. He Earned 
Bachelor of Chemical Engineering (UTM-1992) and Masters in Industrial 
Safety Management (UKM-2006). Registered with Board of Engineer 
Malaysia as a Professional Chemical Engineer since 2004.  
Currently, he pursues his doctorate with Faculty in Mechanical 
Engineering at Universiti Teknikal Malaysia, Melaka. He is conducting 
research in the field of mechanical engineering with a focus on Local Exhaust 
Ventilation (LEV) for the industry that contributed much to the health 
problems of workers. 
 
 
 
 
M.R Said is a Professor in The Faculty of Mechanical Engineering, 
Universiti Teknikal Malaysia Melaka. He was born on 10 August 1958. 
He earned his Diploma in Mechanical Engineering from Universiti Teknologi 
Malaysia. His B.Sc (Hons) from Sunderland Polytechnic, U.K, CNCAA. His 
M.Sc in Applied Mechanics, Stress Analysis and Impact Energy Absorption 
from University of Manchester Institute Science Technology (UMIST), U.K 
and His PhD in Stress Analysis and Impact Energy Absorption from UMIST. 
U.K.. 
Prof M.R Said has serves in various post in the University Science Malaysia 
(U.S.M) and Universiti Teknikal Malaysia, Melaka (UTeM). Previously he is 
a Dean on The Faculty of Mecahanical Engineering, UTeM. 
 
 
A.M Leman is a Associate Professor in The Department of Plant and 
Automotive Engineering, Faculty of Mechanical and Manufacturing 
Engineering, Universiti Tun Hussein Onn Malaysia, 86400 Parit Raja, Batu 
Pahat, Johor, Malaysia. He was born on 25 December 1977 in Klang, 
Selangor, Malaysia. 
He earned  a B.Sc in Mechanical Engineering (Manufacturing) from 
Universiti Teknologi Malaysia (UTM), and his M.Sc in Emergency and 
Response Planning) from Universiti Putra Malaysia (UPM). His PhD from 
Universiti Teknologi Mara (UITM) and he attach in Daegu University, South 
Korea. His teaching and research interest is Safety Engineering, Indoor Air 
Quality (monitoring) and Industrial Hygiene, For the administration position, 
he has serves as a Head of Thermal Environment Laboratory from 2011 and a 
coordinator of INSEP program. 
Associate Professor Dr Engr A.M Leman  is  a  full member of Malaysian 
Industrial Hygiene Association (MIHA), full member of Malaysia Society of 
Occupational Safety and Helath (MSOSH) and member of International 
Society of Development and Sustainability (ISDS).  Dr A.M Leman also 
serves as board of editor for ARPN journal (sceince and technology), 
Editorial board of International Journal of Development and Sustainability 
(IJDS) and a reviewer of several journal local and international. 
 
 
 
